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Introduction
The synthetic macrocycles and their complexes have attracted attention owing to their wide variety of applications. This contribution focuses on the synthesis and characterisation of a series of copper(ll) complexes of octamethyl tetraazacyclotetradecadiene with the view of investigating their anti-fungal activities. It has been established that stereospecific condensation of 1,2- diaminopropane with acetone yields only the 3,10-C-meso isomer of the macrocycle 3,5,7,7,10,12,14,14-octamethyl-1,4,8,1 1-tetraazacyclotetradeca-4,1 1-diene, L, as determined by 1H NMR [1, 2] and X-ray crystallography [3] .
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Template synthesis of four-coordinate square planar copper(ll) complexes of L has been achieved [1] , but five-or six-coordinate copper(ll) complexes of this ligand have not been reported thus far. Owing to the steric hindrance of eight methyl groups in L, it was expected that the preparation of five-or six-coordinate complexes containing this ligand would be difficult. In one study, Bembi and coworkers [4] synthesised a number of six-coordinate cobalt(Ill) complexes [CoLXCl2](CIO4), where LX isomeric Me8114]anes; N-chiral isomers were separated and characterised. In another study [5] , the preparation of six-coordinate dichlorocobalt(lll) complexes Vol. 6 , No. 6, 1999 Synthesis, Characterisation and Anti-fungal Activities of some New Copper (II) Complexes of L was achieved. Subsequently, in an recent study, Hazari et al. [6] were successful in preparing some six-coordinate copper(ll) complexes containing the saturated isomeric M% [14] anes analogues of L, [Cu(Me [14] The dihydroperchlorate salt of the ligand, 3,10-C-meso-Me8114]diene.2HCIO4, hereafter L.2HCIO 4, was synthesised according to the literature method [1] . (Table 2) for this complex in CHCI 3 solution is an indication of the non-electrolytic nature of the complex, i.e. both CIO 4 groups are in the coordination sphere. This assignment, i.e. an octahedral geometry, has been confirmed by an X-ray structure determination [7] . However, in DMF and water where the colour is changed to pink-violet and pink, respectively, the conductance values corresponding to 1:2 electrolytes indicate that solvent molecules replace perchlorate in the coordination sphere as has been noted in related systems [6] . It is possible that in case of DMF, being relatively large molecule, two molecules may not enter the coordination sphere but rather they may force the anions out of the sphere to form a square planar complex, [CuL](CIO4) 2 as has been observed in analogous complexes [10] .
It has been shown that copper(ll) centres in macrocycles generally have square planar or tetragonally distorted octahedral geometries and that these give rise to broad bands in the visible region due to overlap of Alg ---> Big, B2g ----> Big and Eg ----> Big transitions [10] . The molar conductivity value of 0.00 ohm cm 2 mol of this complex in chloroform solution strongly supports the non-electrolytic nature of the complex, i.e. both thiocyanate ions are in the coordination sphere. The conductance value in DMF solution, corresponding to an 1:1 electrolyte, can be explained in terms of the phenomena discussed above (Section 3.3). 3.5 Copper(ll) nitrate complexes The interaction of free ligand L with copper(ll) nitrate in the ratio of 1:2 in methanol solution yielded one green fraction immediately and a violet product later. The green product was found to be insoluble in almost all solvents and the quantity isolated was insufficient for full characterisation.
The IR spectrum of the green product reveals a sharp, intense band at 1375 cm that may be attributed to ionic, non-coordinating NO 3 and methyl groups [12] . The Fungitoxicity study The anti-fungal activities of the ligand and some of its complexes are summarised in Table 3 . Screens have been conducted against three selected phytopathogenic fungi: i) Altemaria altemata, ii) Curvularia lunata, and iii) Macrophomina phaseolina. The activities of the free ligand and its complexes against Macrophomina phaseolina are generally greater than those against the other two fungi. This is in contrast to that observed in case of its saturated isomeric macrocycles Me8114]anes and their copper(ll) complexes [6] , where the activities were greater against Altemaria altemata than those against other two fungi. This observation suggests that the diene ligand may have a different effect on these organisms. The activities of this ligand were found to decrease upon coordination to copper(ll), as usual.
The fungitoxicities are generally lower than those of related sulphur containing Schiff bases and their complexes [14] . It is noteworthy that the decrease in activity upon coordination of this particular ligand was found to be less compared to that of sulphur containing compounds [14] but comparable to that observed in case of its saturated macrocyclic analogues [6] .
